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(57)Abstract: 

PROBLEM TO BE SOLVED: To form position-controlled 
crystal grains with high throughput, in a laser irradiation 
method which is high in interference. 
SOLUTION: When irradiating a semiconductor film with a 
laser beam using a laser which is high in interference as 
a light source, an interference fringe is made 
intentionally by optical system, so as to form form 
energy distribution which is cyclic in one direction of the 
laser beam. The relative transfer distance for each pulse 
of the laser beam to the above semiconductor film 
becomes mp±w, when defined that the width of the row 
of the crystal grains is w, that the pitch of the above 
cyclic energy distribution is p, and that the natural 
number is m, and position-controlled crystal grains with 
high throughput can be formed. Moreover, it becomes 
possible to crystallize all the region which is irradiated 
with one pulse of laser beam by optimizing the incident 
angle of the laser beam and the strength. 
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BSWi-ilSSrWL, ttriau— if3tli^fE^*«:^(c*)- 

Ht<D?\l<Dffivr, WgE^#)#jft^*A'=¥— ftMW yf 
p. g^gtmtfeStt. mp+wcib5:i^«i 

l:»«tSa»J:. »WlOTBS5 2<75U-ifft£^5£L 

\s— if3t<Oigft A , 8?HE»3 <£> U— tf3trofi8ttt- i 9 J£ 

^rofyf pt$>5if, sin9 = l/p (fi.L, p 
= 2w) SrMfci-ritWtfci-SiWflcailwfWt* 

lit#JS5] mi WU~1f3t*«^<0»2OTl — If* 

*^¥-M*#t5»3 CD U-ifft^ffi^-T SISI^ 
t , *frlB# 3 u— if # * ^^tflKlc: BMt-f -5 f&Pt t . 

u— ifft<oA#£ 6 14, UWE*2<7JU— tfjtrojfifi^, 
BfJfEfg 3 go u— IfJtwBHWJw J: 9 ^Sft-SiedM&wyiJ 
©Hw , WfEJSW^^^^/U^— #*<73 fc° y ^ p 5 
t sin8=2/p (fiU p = 2w) 



A"¥— #*Wtf<y^p, I^Sm-CfcSt^, mp±w 
T, PB^-ES7tl4^r<Dififf(c*5^TS$4^(6](c/a^«)/i 

•7fpt'fc5it, s infl=l/p ({fib, p = 2 
20 w) SrlUfc-rwfcfcWftfci-S^WfrlMKoffitWfe 

a«<oi«riE*2roi^— tfj6Sr-&jsdJ 

— A <75 AM^ 9(4, itfria^ 2 CO U— if 3fccoifcR A. , fltrfE 
#, s in9 = l/p (f§.L, p = 2w) ^pfc-Tri: 

i] mMm^tL\t.^(D]tmi,zi6\^xmn^ 

35 **«»=J!B*N-5Xa**-f5r.i*!|**ti--6*i»(*: 

W(ttl»=flMti- SIMtL, WBj£«lttK'-A (4«(IfS 
[§S*^l 3] B8i+ffi*fctt-€r«)j£fi!f^*3V^Tfi«i* 

)R^>ft-t--5+B«-6f)ft#K)SEBfll4, WI2«^^-^coflg 

-t^U=¥— ^COfs/^p, g«Sm-Cfc5tt, mp± 
50 wt*5:i?r#iit5#i|Ml^Sm 
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[»*Sl4l mi rou— 2 o u— 
Lt. B(U+aB*fctt-t«>iE»^*v^-c**i^rfti»c«j|gfl& 

yfpf*5it s infl=i/p ({fib. p = 2 

stt^ 16] 1= w b # ?, RB.it b . mmmmvi tr 

-acdAJH^ 6H±. aWE*2«u— WIS 
s in9 = l/p ({fiU p = 2w) ^«7t-Trt 

[If*il2 0] 6 7^7^ 1 9 <7?^i*n*»— *C 

w uv'x*3j:V"> y >- Ky ^/n/yx^u^tfr 



2 2 ] 1 6 7!/^ 1 9 CD t ftri>— xitc 

[»*2S 2 3 ] If *xg 1 6 75^ 1 9 <m ^f^^-ill; 
05 *5V*T, lWHE*^tt, ^y y h W^tpr tfcWfci-t- 

[W** 2 4 ] If 1 7!/3g 3 <m ^fH^-ilCibl > 
StTlEU— tPjttt, Nd : YAGU-f\ N d : Y L 
F -If, Nd : YV0 4 U-t\ tKttN d : YA 

10 1 OjU— if^batfnfc— if* 

[8*52 5] If**g4 75^1 5 rlirjo 
^T, flfflEEfl <£>U— 1f3fcte, Nd : YAGU-f, N 
d : YLF I — if, Nd : YV0 4 U-f\ fc b< ttN 

15 d : ya 1 o 3 u— if*»&a»daxfc-fi^6*aESftfc 

2 6 ] Mt*9t 1 7!/^ 3 (D\ ^M—m^^ * 
Sffiau— tf3fe<^S*l4 3 7 0-6 5 0 nmOftHt? 

20 **wfcfcWir**»ff««^tt*rJS. 

[»*«2 7] »*JS4*fctt«*«5irfcV^, Su 
!BU— 1f3fc<Dffifttt3 7 0-6 5 0 nm(Djffltfc§: 

[IS*il2 8] tt*rl6 7^^1 5^1^^^—11(3*3 
25 ^T, MIE*E*tttf— A^*fttt3 7 0 — 6 5 0 nmCO 

2 9 ] If *4 1 7!;^ 1 5 COV ^ n^^— *3 
30 [ff#Jg3 0] »*3S175S2 9 05^m3&*— *^*3 

3 1 ] M*« 1 75 M 2 9 <D\ ^Jx*»— xjicio 
35 is Jo J- 7, /pyx^^-, =f— ^fir>f^/i/ 

40 [0 0 0 1 ] 

45 *»«^**K«*o««**»«&tWBE««3t*Kll 
[0 0 0 2] 

50 tt*ttSrIfil±S*5fi«*sfi:<W3ESnT^ 
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***«4:u- tf*-C»6*flsL. 

t*tf. 

[0 0 0 3] #7*g«f4, &3fc<fc<<£ffl£*LT#7c-g- 
fiM53S#9*»K<!:J*tfcL, SfflT, 0iJ^(i6OOX7 

[0 0 0 4] u— FT--/uzMLX&f&£iiiz&ihK 
M^m>riiih7y^^ (tft) &}&su « 
otft &^gi-r s , * y y •> y * m<nmM,m^.yt¥m 

[0 0 0 5] ffi^}C0±#V\ I + 

*«if»*W'ilM*£fc* J: 3fc*¥*fc-Cj«#U u— if 

fflStlTV^, 4*3, #9MlB*«l>-m, BS.ME^7t(4-e 

[0 0 0 6] l§:|7Cfc:*--A£-ffl^3<!:. MmtE&ff) 

femwrn ft * # y v # <d xs—yyt & m v * t ii a 

gH±^S5V"o fitt^fat-K^^fti-ifegi- -Scott, ^ 

V ^fi^tttc J; 9 , Iz-fr 

^^f-Vv u— if ftfcigiS 43t**"Cj*» Lfcjfttt t'-A 

[0 0 0 7] LA>L, u-f7=-;Hfeffl!$n5g 

<o'&MMtf.$k&\,XMl&&iriX%i'0 . -tro^^roffiB 

«3ft5TFTii*^K<73fcit>K:, AfrlEilSAK^«# 
&ft#*v<*-=v^l;:#KLTJi&EfcLTV>3. ^ew^ 



*»4T?t4^ofc 0 fefi«trti:Jt«L-C. tt&KtolHa 
ig^*4^M«4 1 4>#«&i£??&LT<^-5o rcoii*g<p 

05 ^t^-fyriH^yy^hsi^ 8W«#fy-> 

Y^* S ±#U, *-yy7K:#LT|S»It<!:45fc#. ^-v 
Y-^^^^W^aW^WOiBfttt**, T F TOT#t4(3 

[0 0 0 8] rco«fc 9 4raffl&*ftfei--5;fc*fc:, u— !f 
«S*43fcWS4$nT<v*5o ZZX-li. 

15 if *«:BMf Lytaro^is^*i«KwH^iae^ot ^xm 

[00 0 9] u— if yt<ommz3:-?x% l ±%gM\sii.i&i£ 
[0 0 10] ^fc, u— »*Jl60flRlt»=J:o-C*9WM*« 

&±m&Litm&xbmm¥mftmizis\,*xffi.mftmt 

30 »4i-*Ktt**a«l*IB««»*»S. ^<73fc*, ^^gf 
ffi©IIl:?t L¥ff 4*(6] (£17, 7 7 i 7^(S]iiif 

35 [0011] 

if<73 1 o-e*>3 YAG u— If 

*tf*5rt**-e#5. rcDi#. YAG1/- !fJ4^ 
»*** : P«rfflV^Tl|S2*IWft»caBPIL. 3 

>v^~ ^fiMtt*-(6]tr^^->r>-^-efc9, Stt^- 
r^ltc— «t45J: 5»-i"5, :?)J;5*itf-A5 0 
1 4r 1 /^u^!|ti**|:iJtt5 t . *imju m(0^ B B s fe 
5 0 6^^e — A(75Stt^rS](3jlJ5 0 8 t4otM 

45 3tv, feftStwyiJS 0 8W^f4»iKM|iia^j*;sn-5« 
5 0 5 t45. (115) rixit, i^tt 
¥—J*<»fflfo^fa\z^>v^—ftMltl1*?*sT>'9iMX' 

50 IS»flS^a[Ufc3i^yU^-**5 0 7 -C*, 5 
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[0012] »*tf-Afefflv^T*»*MB^aB«:tt»ft 

<73$I^£E] 6 lC^i" 0 1 g (7) U — if' % 6 0 1 cobs 

(A) (^^-r o 6 0 6tt777/^|U;IS B B B 

tt, 6 0 5l±»gSfi**to ^tt, gi66 0 6W 
tlw/fft 6 0 4(D^rrp]iw-f LT, 2/^|WU-f 

EI&EI6 (B) iC^-r o -t It, ^Ii6 0 6 <0*lw<0 
— -»*3feOfl8ltS:«k9igL, ft/^@ 6 0 3W 

(C) Wi9lw4-S 0 «itf, MSlkHzOTAG 
m<7)^ 0 a 0 fe(D?lJ^^$:^^ t £ % i UBfltw 1 ramtl^) 
<D*Sffctei^"e:fc «9 % MUtf 6 0 0X 7 2 0 mmOl 

v\, 

[0 0 13] Sfc, YAGU— ^l4**^!(iv^8W4«: 

hSri^ju tEc+Mm-efo^COid^fU, YAGU 
— fW3 t — U y hMlt 1 Ommtfr^-efc^o ^^7c 

[ooi4] *c-e*«w±, at^awtsr^ou— if 

[0015] 

mXfoZcoizML. YAGU-f(Z)3l:-l/yhfi{j;l 

0mmSfr«-e*.5 0 

[0 0 16] -t^T?*«Wtt, YAGlz-tW^ 
[0 0 1 7] *«8HSrHlS:fflv^-C«Wi-S« i"— 



l 0 l (4, ^FSPoab*^ J: <9 , ^^—iM&asBIJHW 

[0018] ^papoabstzj: «9 . ^st^Taw** 5 

15 £*t6o 

[0019] u — i o i i^m^c, 

fff«Jic4)4tt**i^5(l<75KIP«Srp 2£-T5o Sl^KBfflE 

20 1"5tt*tt^J!ll 0 6<aMRRp l*5j;t>'p 2f±, 

U-1f3frZ5*£AttO>yiJ 1 0 6 0«w^S 

[0 0 2 0] ^yu-^y hS:*JW»-ak*i-Sfc 

p±w(:t^o fau ptt^*/^— #*<a 

30 tfy^-C*>9, p = pl+p2t*^tt5 0 p + wt 
35 w(n — 1 ) ^ p ± w • ■ ■ (1) 

P ±w mi, miiiiUtt) t-rntf, ^s/h* 

[0021] Mill H2t*tJ:3l:, «»W4j=-* 
40 ^^-^^-t^ u-if*2 0 2*s^3|cft:|K^flHatS 

5 0 (El 2 (A) ) ftt; 2/>^ @COU— -+f^fe2 0 

45 BMti"4ir, El 2 (B) -C*-TJ:5fc*»ttHas#fo 

&1tX 3 CO if'7fe2 0 3£SPJtt-t-£ <t , El 2 

(C) T^t«t5 4*»MWIbn5 8 r.C0j; 9 
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[0022I pi = p2oi5i#*4il^ii 
[0023] *«noflB»*jS6-ett, *S*{b*stTfc;bft 

4W3 7 0-6 5 0nmm ftARSSKfflt J: 9 #A 
K56*«^(RlR«**Si«t\ ^rT% 3 7 0-6 5 0n 

[0 0 2 4] Sfc, !P#K:J:0#J*<S 

-Cfo£ 0 El 7 (A) ^i-«t9ic, u-f*iti/-f 
itZifiTJft-rZh. fl8Stffitw*5V^El7 (B) ic^r-TJ: 

sin0 = A/p ({BU P = 2w) (2) 

•C*Sft5o r^J:5fc, (2) *&Wfc-r±5«A*t 

«et if** i /^u^fistt^nii, *-efiait 

t ffi W I - K u - If *o « 5 v Mift S $ it 5 r 
[0 0 2 5] L^LWSfe, *Wd»»tfcU— " 

tf3to/>ft< <bfe low 
u~if *w*B^ A / 2 46-^:7 r77-n 

1f3twlBJt^S:0£EJ:9^#< 9 0a*l^Mt[H] 

if*^*snTfeitt«i-6«*i«»r±T*u*v^ 

[0 0 2 6] TtM4o*i*u— if«r/Bv\ * 



So 

[0027] U~1f3K»43t**fcJ:9Jg»R 

hifc^i oai (ffSKlii oo-iooo 
10 0) <Dh<D%mi- 0 

[0 0 2 8] WIEU— Iftt— JH^^&n-C^SfeWfc 
fflPS^fciSt*, Y A G U — if (ii^liNd : YAG 
U— IfSrlSi-) , Nd: YLFU—if\ Nd : YV0 4 
U — if, Nd : YA I 0 3 U— if\ /UfcS- U— U\ T 
15 i :t77^7i/-f, tf/jr4fSrffli%5 - £ 

if^ff£Ll\, 

[0 0 2 9] ffiU YAGU— if 1 SSH 

ft) lil 0 64nmt»*WW, $ 2 iSfl^ (ft 
20 g5 3 2 nm) Srffl^So : Wfl'iS^Mfi^Oft 

[00 3 0] YAGl/-ftfi<ffl^bH5Q^ 
-Yy^Ss (QKP^-f y^*S0 £ffl^Tfe£v\ 

[0 0 3 l]*^PJ{4, tt**wJt:«UT, 7^>^ 

[0 0 3 2 ] -t LT, e*ttS^*#l«AIMM»f*:K 
35 Sr^rtia?, ¥»*IS«oi4IB«:*«fcft±S-a: 

3 5te*ittffo#»«:^i < t5 : i: 5 0 SP*>* 

^^^/uffM^i§!c^S 0 B 0 fe»^l*, ffSL<lio*t 
40 feSJ; 5 4TFTtffflt5^i fe^Hg<tft5o *fc, 
iB^ wttAttttlKffA^i)i^A jLft-£S JfeAtt**-*- 

feu<»±*ncii±o*v^fcryf t -f 

45 [0 0 3 3] 3r^y T^^ B a 0 ^#*^^ Ie]®: 

Sr««^«e>i-ri^-C#5fc«>, ^-^mSftfifi (TFT 

tt) , btv^esEE, sfiiLRt/«w«i*»ib«(^^9 m -y 

50 *«r(S«1-5ri:fc^HBi:45. 
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[0 0 3 4] 

— 1f«R*tafi«o«lrito«*:5%i-BI-e*)4« SPUR 
ltK«f±u— ^*fi»3 0 1 , »3t^3 0 2, 
U-f Tt^ittl^ft ^Ttf^ 3 0 3, RUtS304 

#«:#!SU *«»J6^*^3 0 2^J:9*2S5««Jc: 
^P£*lSo R8ltffi3 0 4^*5V^Til»4*<DU— tfjtSrJg 
*i-5fc*^jt^tctt, Witt, y3tSr*<tt* 

btt^^xdrX/Nyy-3 0 3 1 ^ !f3t«r*ffl 

ffi 3 o 4 tz&\, ft tr— 

fctfrefcSo '>!) > Ky ^/i/U>X3 0 3 2 

tt, v-y ^ Ky 1/^X3 0 3 3 &IEBU > 

fcu— tfJfeW:, yllyKy^/H/yX3 0 3 2i:J;^ 

Hsstffi 3 o 4 *fctt*^iE»-c^*$n, ^^-^ 

J y K !l *;U7 W 1/^X3 0 3 3 ©1*1:14 
S*t^9— 3 0 3 4*S*it, S?3t«lff*rtI«raeH 
■e**J:5^i-* 0 B8*tffi3 0 4lctt, )t^3 0 3ii 

[0 0 3 5] !fB!lltS««rfflv^-C¥** 

tf, BSv^/u-^y hSrHS-TS : S G 

A/, mp±w ({B.U m«e^ft) £^*U4, ^u—y 

[0 0 3 6] 9iwLTffM$tL^ 0 s s S^ft:K 
SrfflV^TFTfc^Uthtf, fttJffiTFT<7>m^#t£ 
l4&#ftfcco<>:ftSo 

[0 0 3 7] 2] 08 f4#359§<£> 

»f*««8 0 1 , *«f***f8 0 2, KWtffi8 

0 7*fctt-twiE»^j3V^-c, JBfflftft:**^-^* 
Sr^rTS If 3t^fiK»-t-5 fcft<E>#3MK 8 0 3-80 
6, flaStffi 8 0 7SrfltV^o tf««»8 0 1 {4 
B*MI#0>1'- 1f3feS:««L, #**»3fc¥*^8 0 2 Id 
J: , 9^2feiS^i:^ira$ti^ 0 HBItffi8 0 7 4fctt-t</> 

Jt^c-t'^^^^S^^CfiEfit^vxy > Ky ^/H/yXyi 
If— ^^^^/<>-y— 8 0 3 , 8 0 4<t, u 
-f s 3t«:2*fft^*t5^7-8 0 5 i:, 2*ffi]|:^t 



^^7-8 06 a, 8 0 6 b^ M^^g^t^ 
A/24S8 1 0^ffiai-^, o ;7-8 0 5, 8 0 6U:«fc 

Jti8 0 7|:it 7t^8 0 3 — 8 0 6»CTjBRjg§lXfc 

¥ff**lft8 0 9t:»f^i"5^^— v?8 0 8SrH*t5 0 
[0038] ;7^806a, 8 0 6 bJ4, ;7^8 0 

stffi^^^T (2) s*»fc.-i-Ai«t e -eflRitffi*: am- 
is i"S-4:**-e#5B11i:«o-Cl^5o ^7-8 0 
5ttu— iP3tfe2*lfttelBC3WKT»*tSfc«), «3fc*f 
|6]S:Etfte$i£S 1/2*8 1 OSrEBU BB*tffit3*5»t 
STWR^^*/^— #*0 s *(:ft S ^ <h £rf^l ^CV * 

So 

20 [0 0 3 9] fc*>*>A/, ;7-8 0 5CJ;oT2^!: 
^ftbixfcu— SLi 
v^#B, A/2«8l0tEtL4<Tt, JSUtES 
fcr4*©iE»tc*V^T»*SnSTIM«l43:*yP*-« 

25 [0 0 4 0] Z<D£ 5ftU— IfT^— /HCiot^bn 

30 ^ © i: 9 1: 1 1 M ^ tifcfeiK^M^ffl v > t T F 
A: ft So 

[0 0 4 1 ] EA±^«fi8;-eft5**W»cov^-c, WTC 

35 So 

[0 0 4 2] 

So 

[0 0 4 3] i3 f4*3§^ U~if fl8Stagfi<D«figOfi?IJ 
40 Sr^i-0-CfcSo r<75U-ifKltaS«l4u-if36fiS3 
o i , ^j»^3t^*^-3 o 2 , \s—Vft*Wk\zj9mir 

S3fr¥^3 0 3, H8#tE3 0 4 Sr*LTV^S 0 — 

tg^3 0 l !4iSj»«3fe<ou— tfitS:««u, 

^3 0 2l:±9«2i*«jft^a£«Sn4o B8ltffi3 0 

45 4 ^ J3V ^T^(5Q U-if *S:»J«i"5 tL#><D%^\Z 
14, CTx:f4, ^-1f*«:*<l^^6fc*<7>*«j«B« 
©v^y > K y ^^U>X^ffi^^^ii:7tt 0 — A^^t^/n 
^-3 0 3 1 ^ i^— !f*«r«B<«*i-«fc*0«jlK 
/SEi^2/!l y K!l */H/^X3 O 3 2 t *i^5 c 

50 y >K!/^UUyX3 0 3 2co^mJ{:{4, ^>y^Ky^7 
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fVT \s<4 WVX 3 0 3 3 SrIEfBL, lF3fe**ft<0 ^ 

— ¥#K#«1-* 0 ^ftfc<o#»£ftfcu— 

U >KH*/H^^X3 0 3 2KJ:?K HHStffi2 0 4 4fc 

iz/urw U^X3 0 3 3C0±^T^^S#t^ 7 — 3 0 3 
5 Q BRItffi3 0 4KII4, 3t^5R3 0 3l:t*»Shfc«l 

[0044] *jaw(-eii, 3 o i \zm& 

S30Hz 077y*>3.7^1fiWYAG IfSrfli 

t^5o YAGl/-t>e»«a*il5 y**i4*«»* 
¥*^-3 0 2Jrj;9jR2i«5Wtt^aEBISn, ^*/L^~ 
«Jgl4, 8 0 0mJ/^/M^/^ o yilyKD^/H/ 
>-X3 0 3 2<D&M$gmfc2 0 Ommit^o Sfc, > 
U KD^^TK l/y/3 0 3 3^^^£EH2 0 0m 
m<7»y > Ky #/uu>X£8*&^fct><^*teffi1" 
5 Q SlJlSv-y > KU *;H/yX^Hl±2mm 1 S£J46 
Omm^-f-^o RSJt®3 0 4f4, yjj y K!i */H/yX 
3 0 3 2OIJSM, l^fo^y >- ^H/>X3 
0 3 2^^2 0 0mm^[Clft^, o :^J;5^f 
^S:^tt^wtT\ R«tffi3 0 4KI4, TW«5 0 
p = 0. 0 5mmt*fc-5^tf-A«^-C'# 

^gwfil^mg^fc^o ~ft(b<7)ftt£ (1) ifcidft 

£i2 = wX (n - 1 ) 
= 1 n mX (50-1) 

- 0 . 0 5 mm 
^&iZZ = p ± w 

= 0 . 0 5 mm ± 1 ^ m 

- 0 . 0 5 mm 

<1M fc^-sjIBi:**. 

[0 0 4 5]f:t\ u-^^tbEEBt^p±w^i- 
ftf4\ Jfi^^y HSrH*i-*^4:*s-e#So fc^ 

*#<T, » f 36<^»»EBtS:mp±w (ffiU mi4 

[00 4 6] ***«-CJ4, U— ^JfeSrflRWffitwSEtb-C 
tBfcfftjKlp + w=0. 0 5mm + 1 u m=? 0. 0 5mm 

Lti 0 «IJS«»w*lt5 U-lF««*<0BSE*f4 3 OH 

z-e*5rii^, *t"— ^<z>»ibiifl»4, 

0. 05^ (1X30) =1. 5 [mm/ s ] 



1. 5mm/sS:WStt5^ 

^(4fc5 0 

[0047] :^i9^s»S(aoTu-fr^ 

T#fcftfc*£A«*##fltt4, 977^*l:±oT« 
Ii)c$ii^ g |t-C > i^< Sft*^i:^IBi:4* 0 * 

10 TTFT«rflR«i-fttf, MKT F T<&««tt4^f4&# 

[00 4 8] [HJSW 2 ] *jH* HI 9 Id*-*"* 
**fcfflv*TU-1Fr=-/u^fT*o-C»fi8*ftfcJIS* 

15 [ 0 0 4 9 ] B 9 J4*^3JcD u- If fl8*tSS«^« fifc<0« 
Sr*i-H-e*S. fcfcU H3iitiS-t-5ffl^ttB]C 
f#^-£ffli^c 0 r<7)U-1fR8tt^Bt4U— *f%fi«3 0 

i . ftmmyt^m* 302, u— if**«*:RKj*»i-5 

*^9 5 3, M3 0 4^tltl^ o 
20 «3 0 lf4iIj»«3tOU-1f3fc*«fiL, 

T-3 0 2fr J:5W2!OTI«ka»l4ft*. SWB3 0 4 
fci:tev*T*Mfc<0 !f*S:»*i-4fc»^3t**K»4, 

y >- K y ^^u-^X^rffi^^^itfcf— Ax^^A'y^ 
25 -3031^ ^—*fft&jm<Mft^ziz!to<n&m&s& 
StW'> 11 y K !/ */H/yX3 0 3 2 i: Srffl^-So L 

x, *>y v Ky X7/uu^X3 0 3 2\zx 5 , mam 30 

4 4fcl4-t<7?i£»-C-&fiKSft, ^-*/^=¥— ^*^»J»S 
ftfc^p**S:W-r5 if3tt-f£fl2£ft<5o «>y 
30 > Ky ^UyX3 0 3 2 0±^tZfiSlt^ 9— 3 0 3 
4«:»lt, !^-1f3t^JifT*rt]«:aB3E-e*-6J:5^i- 

[00 5 0] *HJfiW-CI4, F*S» 3 0 1 Kffl j£ 
S30Hz^?77yi/a 7 ^^Sjfi^ Y A G tfSrffl 
35 V^4o YAGU-1f^&«tRSft«U--J'3lfil4#l|l»3t 

^ 3 o 2 ia 1 2 riscf i yyyK 

y X7/UU^X3 0 3 2^jSB0BIJ4 4 0 0mm^t5o 
«Htffi3 0 4 f4, ->y > K!i^/UUyX3 0 3 2 
&fi, fc >Ky X7 7UUVX3 0 3 2^5>4 0 
40 0mmg*l:Eit5o *^5S^JX14, **tfflg 

^fcl^T^»»S:»fiai-*«:», BH#ffitt^R«Lfc* 
tE±(d^y rn>r>^/>9 5 l fcttHLfe. JUEifiiSt 
15 > y 3 y^x/s^ ^HtwJlfcl-^ftBRBD^fcSfcAia 

45 fifeUfco (El 10 (B) ) r.<D<fc 5 4i/- -iF#Sr¥SM* 

010 (C) f3*1-±5 4JB 
fiftlOOl ^afefsSl 0 0 2 **1-5*SSK^«tt: 
W^fi£$ftS r k i:4^ a 
[0 0 5 1] *«»«TI4, ^mfcWkk Lt, 1737 
50 Xfy^S«±{^, wfiifcX7X^cvDS:J;^ Ot 



- 8 - 
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J? 5 0 nm«IKiI (fflfifcJfcS i.= 3 2% l O 
= 5 9%, N=7%, H=2%) *5«tLflKff 1 0 0 nm 

<z>iWt:atffc3£*BI (iBricJt^s i = 3 2%, 0 = 2 7 

%, N=2 4%, H=17%) fcflSfifcUiSL If5 5 

ttSrf6l±$it5fc*, iflitS oo < C-ea*#H«i-iWp 

[0 0 5 2] :«)J:9i*>WH)l[l:#u H9-e*t* 
¥**/BV*TU-1f3fc*: 1 ^^^,WLT#^tb/clS a e B 
K*W«*4rBi lfc, *<£>«S;ia«:iai 2 1::*-*-, a 

t^ri:^^-5 0 H 1 1*3 J; tfH 1 21:1*3^ 

T, ^BH^i^Mwjo J:t>^^SIcofc 0 -/^p P = 2w 

[0 0 5 3] I J: 9 1: L t M ^ 
tffl^-CTFTSrf^Ri-tltf, MfSTFTC0|l«W#tt 

[0 0 5 4] [HffiCT3] *JBMO*l(t«l*3j:tf|BK 

[0 0 5 5] 013 \**mm<Dls~i?mftmW<Dffi!&<D 

8 0 1, ^If^fl^SO 2, HRMBE8 0 7*fctt-t 

■t?*(wfi8J»-*-5 tz-tbOOyt^Zk 8 0 3-8 0 6, RgAtS 8 
0 7SrWLtv^ o lP«fi«8 0 l ttaO»iB3t<DU 
-f%S:**U *«»**»^8 0 2^J:9J||2W« 

»^*wsn* 0 Haws 8 o 7Sfctt*<75i£«^iov^ 

0 8 0 4 £, if^fe^2^ 
f^]ttN^;7-8 05 ^ 2*fpHr^te>*XfcU— if 
Jt*flHWffi*fctt-€:Oifil*^*3i^-C-&rt;-f-S ^7-80 
6a, 8 0 6 b^IS«-T^ o — 8 0 5, 8 0 6i:J; 
<9, SSStffi8 0 7 Sfcl«^jfi»"CU-f JtB^tfS 

#lCJ5Wg£;h,5 0 4fc, BRS+ffi8 0 7tCtt, )tfl8 0 
3-8 0 6i^Tj*»SnfcU-1f3t^«fflW*^*^* 
-M^»j*Snfc*ffll:WT4*fSl 8 0 9t»^-f4 

^•^—^8 o 8 &mtz>o 

[0 0 5 6] 0tem^m^£^Xl'—-fT~— 
A" SrfTfcx.fi, Xy M>fa_kU XSWPBBojgJB 

SrH^-e^Sc *fc* r.<Dj: 9^u— ifr^— yu{d«to 

TTFT^rattlll «rlETFTO««WW4ttA# 
fct><£>£fc£ 0 

[0 0 5 7] [HJkM 4]H8 tt*5BMO If flWtSS 
«^«rit<0WSr*-rHt?*5 0 fcfcl, El l 3 bMfi?t 



nu— if*«»8 o i , ^mmyt^m^s o 2 , Kits 

8 0 7*fctt-t<Z3i£flF^*3V^T, HiW^x^y^^ 
*tf t5 U-f »:^t5fcft^m8 0 3-8 
05 0 6, BBItffi8 0 7Sr*L"C^4 0 U— !f««»8 0 1 
ttWMMWSt'— !f3fe*««U #«^8 0 2 
tw±9*2KWIjft^«nSttS 0 KUtB68 0 7*fcfMr 
Oi^*wjsv^T«»tt*3:4t/u*-^*S:#i-5 if 

10 <*t*i"5fc»^ft^EIII^Sxjl^ Ky*/n^^X«: 

0 3, 8 04 ^ 
1f3tSr2*rtilr^t* 5 ^ — 8 o 5 t, 2^r6]{z^ 
bftt^ !f JtSrflHStffi* fctt-t<7?iff«(c:*3t 
t^)^7-8 0 6 a, 8 0 6 b^ «**fp]SrllIteSii: 
15 3 A/21K8 1 O^ISB-r^o ^7-80 5, 80 6 \Z 
«t9, flR4tffi2 0 4*fctt*^ifc»^i^-1f3fett-frril4 
^*vu^— 5>*<^#J»SHfcT*iWS:#-t-5 If 
3ttwj*»SiiSo *fc, A/2S8 1 0tc«t9flR*tffi* 

20 «##-Cfc5ffl*#fc*i\> fc*>\ H8ltffi8 0 7«ztt, 

8 0 3-8 0 6 izx&BzrLtz is—iFxsnmmft) 

/jjx^wu^M^M^ii^^] l: ¥ff^ffe] 8 o 9 
i-lft^i-S^x— ^8 o 8 zmiZo 

[ 0 0 5 8 ] ;7-8 0 6 a ( 8 0 6 b 14, ;7-8 0 

25 5twJ:oT2*fB]^Jte>ixfcu— tf^ s , thfiil 
Wffl:^^ (2) *fe»fc-t-AIWI 0 -eflM+ffi^A*t 

5f4^-ifJtS:2^fR]^RIC3fiS"r^^Sfc*, fS*^ 
fa£[£]te£-t*:3 */2«8 1 OSridgb, HRItffifcistf- 

[0 0 5 9] *HJfiWtff4, I'— if««»8 0 1 t LT 
YAGU-f^\ *»»3t**^-8 0 2l:i5»2 
dlS 5 3 2 n mH^l L/c i/-f t ^ Q 

35 -e, U- 1f3t<7?AS+A 0 tt^oV^TH-Jli-So 

s^e^i^o. 1-5 /zm-efcstaatst, 

(2) 

s in0 = 532n m/ (1 — 1 0 /i m) 
.'•e^3-32S 
40 £fc£o 

[0060] z<d£ iteAMfi&ft-tz \s—*?mm%i 

"ISgt^So ^:UT, if tr— ^Hft<o^|b^pT 
45 tfebteZtiLtb, */u-Xty h^f$]_hL, XgB#F^coS^g 

f ^M^ffll^T F T ^1«ttl(i\ ftjf E T F T <D 

[0 0 6 1 ] [HtEfif»j5] *^Jf£CTT-l4T^^-fX^ h 
50 ^ ^^*4E^»*ffiJwOV^Tiai 4-1 7%m\<^Xffi 
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[0 0 6 2] Sf, *IOS«-C?tt3 — = ^^ttO# 7 0 
5 9#t*-^# 1 7 3 7^f9^4if»3f5*Six4/<y * - 

3 00iLm CJMHR^S/y =>^««. ^11^^ 
[0 0 6 3] &^T\ S«3 0 0±^BWfc3^*H!, »fc 

mmm* it \±mkmtmmmte b<ommfr h & z> rm 

R301 *mi&1rz> 0 *3W«-ettT*llt3 Old: LT 

±«Ji**fc«IJ6*:fflv^-Cfcfiv> 0 T««3 0iw-I 
@<hLT(i, /7X-rCVDSiS:fflV\ S i H 4 , N 

3tJ9l 301a£l0 — 200nm (#4 KiiSO-lO 
Onm) Mf&-tZ>o *361ft«-Ctt, (WSOnmWlMfct 
ftlM30 1a (fflritJfcS i = 3 2%, 0 = 2 7%, 
N=2 4%, H=l 7%) SrJ&SLfco TifeJBI 
3 0 1^1ltLtll /7X-7CVDi£*fV\ S 
iH 4 , aVN 2 0*:SJES^i:LT*«l4nSiWk»k 
SlRJK 301b^5 0-2 0 0nm (#* L < Jl 1 0 0 
-1 5 Onm) <0ff*fc«/l«/*1-5 o St 
flOOn m^BMk*ftS*IB[ 3 0 1b (jfS/Stt S i = 
3 2%, 0-5 9%, N=7%, H=2%) &Mf&V 

[0 0 6 4] ft V T*Bt±^***« 3 0 2 

*«W3 0 2S, 
«:4M3J<z>#S {*'<v9fe. LPCVDS, Sfctt^ 
X^CVDSS) £±9, 2 5-80nm (#£L<i4 
3 0-6 Onm) <^ff £ t?»J«i-5 0 ^iMcO^C 

(S i Ge) ^A4ifC»*-t"«i:Av\ m^X, 

[0 0 6 5] ^jS^tjfet-is^T, 
fctt»j|^3tS^*^U— ^YAGU— If, YV 
0 4 u— if#Srfflv^5c fc*s-et5o if* 

^«3 0-3 00H Z( hL, if— zc^yu^— g£j 

^100-8 0 0mJ/cm 2 at^iCf4 2 0 0-70 OmJ/ 



»2KW»S:fflvv</u^j8fiJa»«l-3 0 0 H z <fc 
U U-f'-x^/U^f 3 0 0-1 00 OmJ/cm 2 
(ft*«fctt3 5 0-8 0 OmJ/cm 2 )<lri-^ b&\*\ 
til 0 0-1 0 0 0 A/m, 0»J*!tf4 0 0 //mtMC 
05 *jtUfcu-lffcr-i.S:»E^ffi|c«o-Cfiglt-*-5o 
[0 0 6 6] *»Jt(j:, /7X-7CVDS^fflt\ 
5 5nm^Mfi»«lf:fi **W*>U- If 
HHIt^ifeSraffl Lfc ifttiftSlw J: 9 SSAKgXlR 

10 77^5rfflt^/^-^y»;j;ot, ¥^*S 
4 0 2-4 0 6 £7FM-t-5 0 

[0 0 6 7] *SMWi'4 0 2-4 0 6 8:«fiJcLfc», T 

15 [00 6 8] ft^-C, ¥«Wf 4 0 2-4 0 6 

- Mf6Sa»4 0 7 SrflM1-5 0 M6<SI»4 0 7 fi^ 
7X-eCVDit4fctt^^y#feSrffiV\ J|^40- 

1 5 o nmt Lx&m&^ttmmmxm&irZo ^mm 

Mxn. X9X-7C VDSCJ:^ 1 1 o nm<Dm$xm 
20 ffc»fc3£*IBI (»SJtS i=3 2% 0=5 9%, N = 
7%. H=2%) t«lt fc*>5A,, ^-Mlfeftfflt 

[0 0 6 9] IWfc£*IK*fflv*5»^w«c. ^ 

25 X^CVDStTEOS (Tetraethyl Orthosi 1 icate) 
i0 2 ifc»^U S^EE^4 0Pa, SSSS3 0 0- 
4 00ttl, i§5JS]J!£ (13. 5 6MHz)tt^#?^0. 
5-0. 8W/cm 2 -C«tm^itTffMi-^^ t^f5„ 

30 -5 0 ot^r-^HiJ: 0 hiMKi: LtAff 

[0 0 7 0] Jfcv^-c, mi 4 (B) id^-TJ: 9^, <{f— 
hl&ttlft4 0 7±{C^ii:2 0-1 0 0 nm<7)S? 1 <D?g® 
14 0 8 ^ Kffl 0 0-4 00 nmCD^20O3*®gi4 
35 0 9 b&mmi&&+& 0 *«fc«-Ctt, RJ?3 0nmO 
TaN«^45»lWit«4 0 8i:, if 3 7 0n 
m(7)Wl^^/^l2^»Il4 0 9S«TO*Lfc, 

(7)te(r6 7y{t^y^fy (WF 6 ) ^t>5l$CV 

WlSlOl&tjLmZ 2 0 ju Q c mWTCtl) £ £ J&SSS b 
45' W«tt»*ttt*#<^5ifc^(BMtt*ft«rH« 

*«-ett, ^*£S<7)W (M9 9. 9 9 9 9%) <73^ — 

50 b<n*toto<Dt&7<&*\ f *£5\z+ftMfcvxvfm&m& 
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[0 0 7 1 ] 4*5, *3Wfi«-e«, ft i <nmmm4 o 8 
5:Ta N, »2©*t«4 0 9«:Wi:tfc^ #K:pg£ 
V^TftfcT a , W, TUMo.AUCu, 

«»wft**ix5#l»*Bt*rfflv^TtJ:v^. Sfc % AgP 
dCu^Srffl^Tti^o ft 1 co««jg|£r* V 

(Ta) gt-fflBritU !2(7)«lBS:Wg^tSj|i 

mi <omnttt4k s f'*> (t in) m-em 

^ct, »2^W«H«:W«tt-t-*»*-&fc^ ftio« 

Wttft*^^^ (TaN) JgT«/&U ft2<7>*gB 

««:A llKirf 5jB*^^, ft 1 <B»*BK:»fc* v 
(TaN) «|-e»J*U, ft2^?g®^£CuJg|<h1- 

[0 0 7 2] &tw, 7* h y y^57-f»tfflV^I/^ 
* 4 1 0 — 4 1 5«:»jftU 

ft 1 co^c yfy^Itlig 1 RUm 2 <D=c y^-l/>f§k 
#-Ctr4 3. *JBfc«-CB:J|l 1 ^ ^*fl= i: L 

I CP (Inductively Coupled Plasma : W§W&itM 

F 4 i:C l 2 £0 2 <!:£/»lt,\ *n-eft0);*f*8lt*Jt* 2 
5/2 5/10 (seem) tU 1 Pa£)ffi;ft-C=i ^ /u 
IWtBCSOOfWRF (13.56MHz) i^^SAlt 

(ft) K©lCPtfflv*K?>fiy^ 
mW (Model E6 4 5-DICP) £fflWc 0 &Kf«l 
(fW*^ — i^) (:(>1 5 (13.56MHz) 

[00 7 3] rc^fg, l/^F^bil)-7^^4 10- 
4 1 5fe»itf l:*2Wxyf x y 

SKStt:4:3 0/3 0 (seem) 1 Pa^EE^T^ 

^/Ul(7)HSH5 0 0ff<7)RF (13.56MHz) f^^ftA 

o7t Q S«ft'J (tW*^-'^) 2 0W<DRF (13.56 

MHz) t^^SAl, ^TOCft^iB^r^lEE^ 

v^"t-5fc*^fi x 10-2 o%a*o«-&-e3iy^> 

[0 0 7 4] _h|Eft 1 <D^>y^>jf%imX*lL l/v?^h 



rwH^M(ii5-4 5° fc**o ft 
l<D^y^> ?®M\z. i 9 ft 1 <D!ga;/i £ ft 2 <7}^®/i 
*^*5*1 WJPt<Z)iti4 1 7-4 2 2 (ft lOW 
05 QJI 417a-422a£:ft2 0*11 4 1 7 b — 4 2 

2 b) zmat-i-Zo 4i6(i^Kttii-c*^ fti 
wft^>«is 417-422 -e«bn*i 2 0 

-5 0nnfi«3is/^^^Sn»< 4ofc«ttri«»fifc§iX 

10 [00 7 5] -t LT, i/^h^5)45-r^^S:l»£^ 

4--f-5^jtt»5E*SraS*Pi-So (Ell 5 (A) ) K-t: 0 

**.liA^« -Y Ji-v K— 7"8;<z>*fl=M: K-Xf^ i x i 
15 0 13 -5 X I 0 15 /cm 2 £ U JDiiSffiS:6 0-10 

okevi ttff^ 5o *Hifi«-ett K~Xfi& 1 . 5 

X 1 0 15 /c m 2 t U APiSflEEE^ 8 0 k e Vt LTfT 
5c** AMWir^y^ (P) SfcttSfc* (As) Srffl^ 

20 ::tij;yy (p) frffiv^fco ,:wg^, ^n/i 

4 1 7-4 2 l^nS*f*#i-5^tt«5£*|Cit-r5^ 
**4:4tK g B8^Wlr» l ^M«^tt»ffltt3 0 
6-3 10«SJl5o Sl^fS»«^i««3 0 
6-3 1 OMfil x l O 20 -l x l 0Vcra 3 W8S 

[0 0 7 6] ft^t, 5 
i £ {cft2co^^/^v^SS:tT^9o m?»4, 

30 9 1 2 W»ti 4 2 8 b - 4 3 3 b S:Mt5o — 

1 10lii417a-4 2 2 a(t \Zt Jug^y 1 ?^ 
l2«^ti4 2 8- 4 3 3^Mt 

So 

[0 0 7 7] ftt^, U^h^t^^^^^*^ 
35 -ftc, 115 (B) Ic^i-J: S2(OK-^& 
S*tf*9o ftl co K— tr^^j&3SJ:9 fc K 

-Xfi£TJfT, 7 0-1 2 0 keV^iSl«tH 

HK-XiS:i. 5 x l 0 14 /cm 2 <}r U ««JE^ 
40 9 0 keVatffiot, l2(OK-t a y^I|j;I 

2 0>»!R0!>SMW 4 2 8 — 4 3 3 ^-e^^ £ lTffll\ 
ft2C0^S^4 2 8 b-4 3 3 b WT*^*5»t 
»twt3F*B«5£*^S»A**b, »f^Jc:ft2coiB»«^»6 
%fSi$4 2 3 a -4 2 7 a & XXmMBPFtfflbfflti 4 2 

45 3 b-4 2 7 b^M$H5o 

[00 7 8] l/y^h^^/^T^^i^L 
fffelCl/^ 4 3 4 a *3«fct;4 

3 4b$:Mlt, 015 (C) ic^-f-j; 5*z, ft3^ 

so i^C l 2 i:S:^o\ ^8t*ltSr5 0/1 0 (sec 



2003 10 01 16:09 



^112 0 02-280302 



m) <kU 1. 3Pa«)EA-C3^/H^iB:5 00 
W<7}RF (13. 5 6MHz) tAtttALt^Xv 

— (rfil OW<DRF (13. 5 6MH 
z) t^^Al, HKW^f4^<7?iB^r^«BESr 

<9, pft^HTFT^iW^TFT (BURT 
FT) WTaNBtSfXyfy^tt, # 3 <O»:R<03Wt 

it 4 3 s~4 3 8&mj&-rz>o 

[00 7 9] 

«^tl4 3 5-4 3 8^^^ ^ LTfflt\ 
hffi#i!4 1 6 fr»RWK|&*LTlftWi4 3 9-44 
4«r»fiJti-5. (0 16 (A) ) 

[0 0 8 0] &^-C\ Hfffcl^v 5 ^ h^6*5-^^^4 
45a-445c SrflM LT» 3 CO K— b°V^MSSrtT 

TFT cogtt» iiS «j|E-*«S! <h tti!5*> 

ill *rW"#i- 5 ^*fi»5c*^«*D $ kittmumfc 4 
4 6, 4 4 7SrMtSo I2(7)i|il4 3 5 a, 4 3 
8 a ttmfojtm^ft-t t LTffll\ p^fctt 

Mt^o **J£CTTii, ^<«fe«g«4 4 6, 4 4 7(4 
^sK9V (B 2 H 6 ) ^ffll^^tyK-yStMt 
3 0 (HI 6 (B) ) Z<D^3<D \f—^>^KM(Om\Z 
fi, nft^iTFT4MtS*«(tlliU^ h 
^^45-7^^ 4 4 5 a - 4 4 5 c tSbtltt^, H 

T, T«W4 4 6, 4 4 7l:|«nfilHiSlS 

fc pfflSr#4-i-S^F3tt*7c*<7?»*S: 2 x i o 20 -2 x 
i 0Vcm 3 t46J; K-^v^ltS ztiz 

[0081] ^i^wist, ^nfji^^ffin 

[00 8 2] S^t, l/'^h^5)45^^4 4 5 a 
-4 4 5 c Srl»*LTf51cr)JiWlft»[»4 6 1 SrJgfiJH- 
§o ro*10»IHI6(WBt4 6 1 <t LTIi. y^X^C 
VDSSfctt^/<y#fttffll\ J¥££r 1 0 0-2 0 0 

tt, ^5X-?C VDttl: «t 9 IB? 1 5 0 nmWlWKift 
[0 0 8 3 ] jfcv^-e, 116 (C) tr^i-j: 51C % *Dff?\ 



j*-eff*5. HT^Siitii KXaXftti pp 

mHT, »*L<I40. lppmKT^MJflftt-e 
05 4 0 0-7 0 0°C, R«W(:fj:5 0 0-5 5 0 o CT'ffx. 
ff Jz< , ***«t?tt5 5 0°C, 4 0#ffl<7?f»<a3l-eStt 

tfy r/ur^- /uffi (RTA 

io [0 0 8 4] sfc, mi<Dmmmmm*Mj&'r%mzto 

15 Lt\, 

[0 0 8 5] Sfet;:, 3-1 0 0%^7K*Sr-atf#H^ 

3oo-5 5o°c-ei-i 2^n<onmmi:n^ 

7K*&^3%<^ir£*#H^4'T4 1 0°C. l«MW<z> 

25 [0086] it, fStt^t4aat Ltu-fr-- ^ft 

[0 0 8 7] ftlrVC, IlC0ir«g4 6 lifcfcW 

30 mmmm^t^mmmmmm^b^m2(Dmmm 
mm4 6 2 ^fj$t5 0 rv i . 6 n m 

cor ^ yyuWUBJKSr^Lfc^^ M^10-1000 
c p, L<J3;40 — 200c p^t^)^ffll\ jtffi 

35 [0 0 8 8] fcffiRAtSrflSC&a, 

J:oTtlf^*^*S(wi£b[M1^7T^L/to i7t, Hj^S 

40 S^tTM^, TFT(7)M^[Rli:7i- h-^^^-etT*5 

45 ffiiwOma«»rtsti5. 

[0 0 8 9] i/c, I2<7)1TOW4 6 2 <h ItM 
50 K»*fc»a**iCi:J3j:oTafeflE«:iiaDS* 
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[0 0 9 0] ^LT, ffiftEI& 5 0 6 l-fe^T. 
*««i*n^n«^^«Ki"6EIII4 6 3-4 6 7 
&Mf&-tZo 4*3, iiXfeOEIfttt, gJ|5 0nm(7)T 

i Bit, ^i¥5 0 0 nm^M (AltTi 

[0091] Hfttsss o 7^*3v^rtt, 

4 7 0, h Elft 4 6 9 , ffiftWE 4 6 8 *MJ$L1T 

5a (mi 7) ^(OWRWmA 6 8i3«t 9 y-^ia^ 
(4 4 3 b <h 4 4 9<7^/i) I*TFTi:t*»ft 

y-na»4 6 9tt, hjut 

HStSEi4 7 Ofi, I*TFT^K^yi«4 4 2i: 

;*fc7}fl;ffi£ UT«IBi-«*»»Ji4 5 8 &tt«ft&»R 
^fig$tiS 0 H*«^4 7 0 i: LTI4, AiJ 

[0 0 9 2] ^±«:U, nf + ^iTFT5 0 
1 t pff^iTFT 5 0 2^f)^5CMOS[El^ 
Mnff^STFT5 0 3 Sr#-T ^IglbSS^ 5 0 6 

iiTFT 50 4 4 igftmrns o 5 t&^-tzmm 

[0 0 9 3] gg«)0&5 0 6Wnf f^lTFT 5 0 
1 tt^ + */U»riMB*4 2 3 c, MKS^-fflSrW 
fiKi-S*l<D*«a4 2 8 a ir*/j:5{6«ft^«»«« 
4 2 3 b (GOLDS* , ty-^««4fcttKl/>f 
V««4: UT««i-5»»*3F««MB«4 2 3 a^l 
Tl^5o :^nf t^STFT 5 0 1 <i:Iffi4 6 6 t 
S*l!LtCMOSIlIBS:»*t5pf-r^HTFT5 
0 2lZte^^*/umj&m$i4 4 6 d, y— h««03*MBJ 
l:M$tL5^iffiftitt4 4 6b, 4 4 6 c, V — ^ffl 

4 4 6 a^lTl^ a £7t, nff^STFTSO 
3 \Z&3 L ^*/UM$,m%Z4 2 5 c, y— NW^CD— 

ffif&irz>mi<Dmmm4 3 o a ta^ara******* 

i§Jc4 2 5 b (GOLDS* . t y~*ffi«* fctt K U 
-f^mmt LT«ffii-2KSft7«««tt4 2 5 a^t 

[0 0 9 4] Btif gPcOHitf T F T 5 0 4 Kte^ 
tfcfgi$4 2 6 c, NSffi^ft'JJ-^^^^^iftft 
3 Ftt*MB«4 2 6 b (LDDi«) <t y-;*@!J$£ fete 

FK^i L-C«ffi-t-5K»KE^ffi«ffi«4 2 6 a 

T«Mfi+4#S|fra 4 4 7 a, 4 4 7 b Iwfi, ttl^tl 

5 0 5(1 $fe^^4 4 4 £:f5fS*£ LT, fitfii (4 3 8 
a t4 3 8 b<B«M) <t, **ftti4 4 7 a-4 4 7 c 



[0 0 9 5] £7t, *Htfe^J<DIif9R1ffittt, ^7^v 

05 [0 0 9 6] ifc, ^mSCT-e^st-rsT^T 1 ^ ^ h 

1 4-111 7tw»ie-*-5tt^KH:ncflF*«rfflt^-CV^ 
5o 13 1 7 ^CDfC^A-A' (ffll8^®iA-A' 

10 «B-B' I4H1 B^tomBB — B' "(?«]« LfcWffiH 

[0 0 9 7] ^/c, *H*Mtt*lfc«i75S4i:i*tc: 

[00 9 8] 6 ] *SB6«-e»*, Hi&OT 5 xit 

[0 0 9 9] Si", HJ6«5Hfiei\ Hll 7(50^tgOT 

^x^y-e hy ***K*:#fc«, ii7OT^f>fy 

20 ^ b V ^ < <h fc pj^m^4 7 0 JifZffifa 

J»s 6 7^Mt7 tr>^*aa*ff*5 0 ftfc\ 
«-cttEi6iiBi5 6 7 sr^i-^flutw, ijjummmm 

25 ff^L/Co tt^cD^^-i^idR^T, ^co^-< 

-f-S:SS^ffi^»* IT fc X I \ 

[0 10 0] »CV>-C, *tft»£5 6 9^ffltt^ 0 
"C, 5 6 9 ±{zM&m 5 7 0, 5 7 1, ipfflfk 

15 7 3 SrflMi-5o *&CQ*fe/f 5 7 0 £ frfeCDitfe 

30 )1 5 7 2 ^SrftteT, **ttfc»fifci-S. Sfc, #feco 

[0101] #3BS0!|-ett, 0aKffl5^i-£|R&ffl^ 
T^5 0 t£oT, H*«5W|ii3HSBO±ffiBIS:^i-|ai 
35 8 -Ctt, ity- h£iK4 6 9 t®mmffi4 7 0 

<^BBI»t, y— hia^4 6 9 i:StIl4 6 8 cowl* 
<t, »«t«1S4 6 8 <!ril]^S@4 7 0 <^HJI»fi:ai36i"5 
^S^*>5o *HJSMTfl -tnfe(DJt3ti--<#ffill^ 

40 IHSUT, »[R]*K«:li9-&fc*fc. 

[0 102] r cd J: 9 ^, y^^^-e^^^coig^tjf^ 

45 [0 10 3] ftV^-C, ipffilftffltS 7 3±twS^mja^ 

f6]S«^ffi^ififfi]JK5 7 4 SrflgjftU 7 trv^ftaS: 

[0 10 4] -t LT, Bf*S5i:K»[s]K*s»JBKSixfcr 
50 hy ^lfii^S«^y-/utt5 6 8 
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^S«<7)^^ffi 0 B 0 TO5 7 5 fcttAU »±a <H«* 
-T) i:iot^:lt±t^ 0 ffi*W»5 7 5 

L4v>) £8£9ottfco ^tt, &»*>8fl5«rffli^TF 
P C 4:849 oft fc 0 

[0 10 5] &>±<D£ 3iati«^^fc 9 B i^^ 

[0106] 4*5, *^tfeOT{iHJ6^J 1 7!«5 t S *m 

[0 10 7] [Hffi0ij7] *H*«-e»±, 
■C«*8««:f^«Lfc«JwOV^-CRWi-5o 

KS* t * /<-tt<D ffl^mA Lfc**fii'<*/u*3 J: IWK 

Lfct<7D-Cfc5 0 4*5, 38**^1 lI^Dt^ri 
"C58^i"5^^^5/ir>^ (Electro Luminescence) 
»&ft«*«ffrfr* («*•) Ift 
^/f££*1-3 0 Sfc, ^MMt^WwaaitS/u^^y-fe 

(yvft) *«*9, r;h,&<0 5*>i?%&a\ *SV*I4W 

[0108] in 2 o i±*ii»0ij<D*)feasit(D»fffiB-e*> 

So El2 0(z*3i>T, S4R7 0 0±KRltfcftfc*>r s> 
f^^TF T 6 0 3 till] 1 7(7)nf t^STFT 5 0 

t^uSTFTs o 3<^Kwsr#flai-n(iAv^ 0 

[0 10 9] 4*5, *HJS«t?tt^^r^/u»fiR««^- 

[ono]Iffi7 0 0 ±ic:^tt fefrfclUMslttttBa l 
7«7)CMOSIlIBS:ffl^TMSn5o Sot, «3tO 
RWinft*^lTFT5 0 1 ip^t^lTFT 
5 0 2(^KWS:#flR"t"ii«av^ 4*5, *HUi«-Ctt*> 
^^y- hfl?at£ LTi*£>#, ^VVu^- htgigfct 

[0111] Sfc, IE,«7 0 1, 7 0 3HCMOS0ES 

Sfc, Sa^7 0 4f*y— *BSi66 7 0 8 y^-^^T 

f t o y - * ig « <t & icg^H- 6 BEifift ^Lt «Mg 

U IE® 7 0 5 K K ^El 7 0 9 i:^-f >yf 



[01 12] 4*3, mi)fE*J»T F T 6 0 4 {id 1 7 CD p 
f t*/HT F T 5 0 2 tf V^tMSnSo tfcoT, 

i»wttfllipft*/HTFT5 o 2oK93«r#fiBt- 
05 Tigris, ^/uy-h«attb<l±Ny^ P /uy-M» 
[0 113] Sfc, E«7 0 6li«8lEffi[|«ITFT^y- 

»J»TFT<7)Bf*aSi7 i o±lrata5^£-CIB*Wi 

10 7 10 t«SttttC»jtt^5«ffi-e*>5 0 

[0 1 14] 4*?, noit Sl^««IK^?j45Sf* 

is *fc, neanif 

i i±cMt5o **is«^*5t^Ttt, mmfrbtez 

¥>m\M7 1 l &^TTFTKJ;5SS*¥±JMfci-<5 

ri-»^^*>5 0 i£oT, «*JBSr-e#*ffJt¥Sffi»r 

25 [0115] EM 701-7 0 7 Sr«j*fiL ^20}:^ 
i~«t 0 \Z/<>9 7 1 2 ZMfR-pZ, 7 1 2 11 1 0 

0-4 00 nmOS*S:4tP»Wlfc L< fi*«M»JBtt 

LT»fiUi-ntf ft V \, 
[0116] 4*5, 7 1 2 tt*6*M)l"e*5fc«>, 

30 rt«»^**t*3ll^^l>TOW3ttttat36S^^*« 0 
*mfomx~iZ'<>'* 7 1 2<75W»i4-5lftlW»'t'»c:*- 

%t$izm\-fZ)o r^as, W(j;ixio 6 -ixi 

0 12 Qm (!?^L<lilX10 8 -lXl0 10 Qm) t 

35 46 J: 5«-*— *^tt^^««t^^p**Hf85i-n 
tfftv^. 

[01 17] M^®® 710 CD±tdfl^g 713 
^c$tL6o 4*3, 02 0T1i- Bf*L*»ia*LTl#^4v^ 
***MtliR m , G (») , B (#) C0#fe 
40 8-#S?L/t«*Ji«rff5^fCt^. S^c, *HJS«-e 
(4«*?itr J: «9 (S5^*#lll«3fe^«:»J« LTV > 6 e 
Sr^tCfi, IE?LaAJi<k 1X2 0 nmi^coflsl^^ p > 
(CuPc) IBiSriaJt, ^ (D Ai\zZj&itM t LT 7 
0 nraf^) hy^-8-^r/yy^ F7/U^!>A|gtt: 
45 (A 1 q 3 ) mtrKktitmmWmt l-C^4. A I q 3 {C 

*-ti? y Ky, -<y u^^l< {4dcmi t^^otz^k^t 

[0 1 18] IIU W±«5«f4*3tJli: ttfflv^r t 
50 £«iiofe<4^ 0 363fcJf, 
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ikmmm<Dmmtfn*m\<^zbh-*imx«h% Q rue, 

[01 19] ^7tii7 1 3<D±\~nmmmfrbte 

ii. i^MgAgK (-*y*i"?j*kmt<D&&m) 
zm^xi>&\,\ iwtwtLm i»*wi«t>L 

5u*S:«*a LfcW«BtSrfflv \fttf \, 

[0120] ro»«7 i 4*tf*j«snfc^-e«* 

5te, Bj^S® (NHS) 7 10, Witmi 1 
7 l ATHm.Z1vk.tr 4*— KfcWi". 
[0121] S&ftgff^- 7 l 5 Sr^felwflE 
^ > a 1 6 S:R(t5 1 1 B#a-C*5 0 

y^—>3^Bl7 1 6tLTH ftfc&XM 

[0 12 2] Htf>B8, */<Uy^«5ftl^lBISr^s/>^<— 

y 3 ysam^:i^L<, men 

LC Wf^yKy^^^^V) BtftfflV^rttt 

W2*-e*5 0 DLCKiiaa^t) i o ot:wT^?flS«s 

H-eriW^IIB-e*>*fc», »«M4^iS:^*it« 7 l 3co 

[0123] $ <b^, 3 >§|7 1 6±(C$t 

ihW7 l 7SrKJt, *^W7 l 8SrftS5^fc-frSo £t 
IL»7 1 7 4: LTtt**M»WbWJIIISrfflV^tfa< , rt 

[0124] r 9 LTI2 2 0 ^^-T J: 9 4*igO«3te£S 
■^^t5o 4*>\ 7 l 2«r»]*Lfc«L »*5> 

■>^ 4 >3^7 i etjgrttsSTOiit^ff 



[0125] :9 UT, y*MR«r«tti: +5 

f6i* 5 0 1 1C n f t ^^IT F T 6 0 h 6 0 2, 
^yf^TFT (nft^lTFT) 6 0 3 *5«fc 
05 VmM$}'0TFT (nft^iTFT) 6 0 4« 

[ 0 1 2 6 ] SP*>, T F T^»36Xa^*«^«!llMt:S 

[0 12 7] £<biC, i2 0£^Tfft!flLfcJ:5lw, 

15 f t *^IT F T S:Mt5 I i: 5. ^<Dtzih, 
[0 12 8] ***M^I±®*g|5tK»[llK^« 

20 :A yijE0«S*^^llH]KSrPl--(7)|6gft±i:M 
»J*L5 4 0 

[0 12 9] *3t#^-S:«lir5fcft^«-it 
25 l:o^tH2 1SrfflPTRWt5. 4*3, s&W-JGSCT 
[ 0 1 3 0 ] El 2 1 (A) 14, 383le*^#Jh*-e«rf? 

ofcttflss:^i-±ffiia, 02 i (b) i*Ei 21 (a) & 

30 5J4y— ^ftilKftlllB, 8 1 6{4H*gB, 8 1 7tt^— 
h«K»[HK6-e**o 9 0 1 9 0 2 

14$ 1 *>— 9 0 3 flfjl 2 yu«"efc 9 , Ir> 
-/M*9 0 2-eH*nfcrtfl0twtt»ih*f9 o 7tm»h 

35 [0 13 114*3, 9 0 4J4y — ^MmW)^ S 1 5& 

t;y- hfiig®jCE]£S8 1 7(cA^$tL^ff^e^"r^ 

fc#<£>Ki»-T?*>0, ^A^S^^SF PC C7U^ 
o s/ ^fS*Srg*t»5 0 4*5, ::"e»FPCW«S 

40 snti^t^, r^FPcjdfi^y ^ hSH«£ffi (p 

WB) a^*9ttttfe*lT^-Cfcfil\, *WiNB#lw*5*t5 
**S«U:i4, »*§fflt**«tt^4<, ^tbicFPC 

So 

45 [0 1 3 21 Wfa5«a6J-o^-CBI2 1 (B) 

V^TI^0^1-^ O Sfi7 0 0(O±*l;if41f*ffl8 1 6, ? 
— bMmW)\2)$&8 1 7«^titfc^ W*g|5 8 1 6 
t±«SEWJ»TFT 6 04tWKW yCl^i^SS 
*nfcH*««7 l 0t:*trii«^lf»*cJ:9»rit*ix 

50 So Sfc, hftlJSgtblHlK8 1 7linft^HTF 
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T 6 0 1 t pft*/HTFT6 0 2 fc *»*-&to1i:fc 
CMOSlElSg (I14#SS) &Jfl<^X»/S*n4o 

[0133] mmmm7 1 ott#3t*^<o*«fc in 

tg-T^o *fc, B»«^7 1 0(7)Sffi{Cfi/<V^ 7 1 2 
**#J«<Sft, BUtttffi7 1 0±fcl±«3l£Ji7 1 3*5j;tf 

[01341 M7 1 4t±^B**3*ii<?5iEi»t ttt 
«S&U StEi9 0 4^giLTFPC 9 0 5};I^ 
ttfw«M*£*iXl*4 0 S»3 8 1 6KlJty-h 

iMVniSIK8 l 7lw£*ft5*-?-tt£-CH*7 l 4&J; 
[>VN 7 ^y 3 yg5 6 7-e®fcn-c^So 

[0 13 5] Sfc, 0 2lCj:9*/<— W 

1 anffifrttfti-S fc * & * 6 
— *SrRttXfcAt\, fit, *i->-/^9 0 2(Ort 
«(3tt»JhW9 0 7*^***1X1^0 **>\ Sly- 
0 itJtW9 0 7 <b LXttJ.**S/*»flBS:ffl 
v^o*s«F*L^o Sfc* *l*>-^fl"9 0 2l«#5 

t\> £«b^, *tihtt9 0 7^rt{BK««&**fco4*ft 

[0 13 6] «**^S:«5 ±5t3LX»te>*tfc*tih 
W9 0 7B:*»<-*t9 0 1 fctt#-t-5fcfc<&*#M4: L 
Xb1tHgi-5o Sfc, *3afc«Xtt*/<— *t9 0 l 

^ 7^7 7 ^ SS 9 0 1 a(^«4 1 1 F R P (F 
iberglass-Reinforced Plastics) , PVF (jK U tTn 

[0 13 7] *tihtt9 0 7Srffll^X*/<— »9 0 

lS:»»Ufc8, #ih*t9 0 7coft0ffi (RSffi) ^rl^ 
± 9*C*2 /U*t9 0 3SrK*t-Bo i2v/-/^9 0 
3 1 5/-/uH"9 0 2 £H Clt^ffit^Idr^ 

So 

[0138] UJL _b<7> «t 5 *«3gX«**^Sr*J-ih» 9 0 

[0 13 9] **5 % «ai£««:**«l75S5 t^ilr 
[0 14 0] [3Hft«8] *%ej£iI/BLX, *38W«: 

Ute t x m& ^ntcMos ess atss a«t * * 

^«MS^X^**W**1SU1*«. 
[0141] *<Z>«*fltH**i: LXte, fc'r^* / 
7, , 7 f v f ^/U*^9, T'nv'x^^-, ^yK^^h 



13 2 3M12 4tofto 
05 [0142]EI22 (A) y^yu^^b 0 ^ — *X 

<9 , 3 0 0 1, BftA^gfS 3 0 0 2, Sl^gB 3 0 

0 3, ^-K3 0 0 4fm o *«W***S8 3 

0 0 3l:lfflt5li:^t^5o 
[0143] 122 ( B ) yffita * V Xfc 9 , 
10 3 10 1, 3 10 2, *j*A#«5 3103, 

^yf3104, ^yfy-3105, Sf£&B3 1 0 

6^£r^fr 0 3 1 0 2t'iiffl-r5r t^s 

X#5« 

[0144] 122 (C) f±^e/M /l^^t 0 ^ — ^ (^e 
15 ^ tf/U^vt 0 ^ — t?*>9 , *{£3 2 0 1 , id* 7 SB 
3 2 0 2* SfftlfB 3 2 0 3, Wfe*<< yf 3 2 04, « 
**«B3 2 0 5^£r^tf 0 *«Ktt**»3 2 0 5 izigffl 

x*4. 

[0 14 5] 0 2 2 (D) tt=f— ^If^^/l/^ft 
20 #> 9 , 3 3 0 1, *^g|5 3 3 0 2, T — Ag|5 3 3 0 

3*S:^tfo #*9§tt**ffl3 3 0 2l:Sfflt5: <t ^ 
X#5 a 

[0146] 022 (E) Ji7 B u^7^*IE»LfcfE« 
S£ft (WT, IBWBtffiff-S) Srfflv^^u— ^r-Xfc 
25 *9 , *fls:3 4 0 1, S*8B 3 4 0 2, ^ t°— ^7^(53 4 0 
3, |E»fflEtf3 4 0 4, SHf^yf 34 05«tS 
tfo w^>^U— Ir-ttlBftOCfrtLXDVD (D 

igtial Versatile Disc), CD 

30 KS:fT*5-i:^X#5o 3 4 0 2 icog 

[0147] [122 (F) teT'Jffr** 7t'fct), * 
ft: 3 5 0 1 , ^^35 3 5 0 2, SlgSB 3 5 0 3, »fts* 
^yf3 5 04, S««fS (H*L*^) ^^^t? Q 
35 KSr**»3 5 0 2^aiffl-r«C4:^X#So 

[0 1 4 8] 0 2 3 (A) fi^o^ hS/ayx^ — 
Xfc»9 , Slt^m3 6 0 1, y — >3 6 0 2^^^ 

&\> *BHttttAtiK1l3 6 o i«)-»J:i*tS«« 
^13 8 o 8^<Dftfc<DHtiiiEigSicigffli-sr i^x 

40 #^o 

[0149] i23 (B) {iyri/D^x^-^ 
«9 , *i$:3 7 0 1, SWiSff 3 702, ;7-370 
3, ^^-y3 7 04?^& *^Ji&£t=£S2 
7 0 2CO-g[5^^i-Sffi s B 0^^*3 8 0 8 CDfe 

45 05Kft[H]IStwij|ffli-Sr t*«X#4o 

[0 15 0] ftfc, i23 (C) ti, ID 2 3 (A) ^t>* 
123 (B) «t»!C*3*t5ift|t»«3 6 0 1 , 3 7 0 2<7? 
«JgO— «**LfcHX*>4o Mgf 3 6 0 1, 3 7 
0 2 (i, ytmyt¥3& 3801, ^^-3802, 380 

50 4-3 8 0 6, ^^o>fy^;7-3 8 0 3, T'liX 
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A3 8 0 7, m^m^^m 3 8 0 8, fiHS^R 3 8 0 

9 , sitjte^* 3810 t«rtsns. 2 s 

ion a*fu^x«r^tf**»-eMiiat*n*. 

jg^feotti^o Sfc, 023 (C) tlC*3^-C^ 

[0151] 12 3 (D) [4, 02 3 (C) 

*3*tS3taa3t**3 8 0 10«360-««r*LfcBI"e* 
5o #jK3fc¥3R3 8 0 ltt, U7U^ 

— 2811, 3tag3 812. l/yX7W 3813, 3 

8 14, {RjfeXgUr?2 8 15, *Jtl/yX3 8 1 6t 
»&£ft3 Q fcib\ HI 2 3 (D) K*Lfc#«3t;^3RM: 

[0 15 2] f:f:U 0 2 3 

[ 0 1 5 3 ] 0 2 4 (A) ttjftff «Bl*& 9 , **3 9 
0 1 , *^ttJ^»3 9 0 2, ^FA^lg(5 3 9 0 3, 
SI5 3 9 0 4, »«s*>fy? L 3 9 0 5, T^^3 9 0 6 

£3o 

[0154] 024 (b) i*&fl!r«fE -e* 

9 , #{£4 0 0 1, S^£B4 0 0 2, 4 0 0 3, EtSfflE 
*4 0 04, S^yf4 0 0 5 > 7>rt4 0 06 
#4r-&tfo **M(i***B4 0 0 2, 4 0 0 3idigffi-r. 

[01551024 (C) ttr^ ^WCfc*?, 
4 10 1, £^4 10 2, m^U4 1 0 3^£^fr 0 
*J8Wtt*^a4 1 0 3 IdffltS r 5o 

[0 15 6] )^±co^(c, *«W^arfflttH»4*i»TJ£; 

[0157] 

W) , Sfcfi, WIBw— A«*fcntr— Aft 



?^?^rttft»wJ:5<SJMft-e»ftA< SftfclS»K¥» 

[0 15 8] **«-T?ttBH«ta5l^*s»t6»R3&si!l 
<7>7f^<o iFftl;:** LTt)^K ^rigffli-^ r fi *T 

10 [H3aflR¥ttK9J] 

[01] &&W<DWL&&7ikirmo 

[02] *3§ W co BMt*«fe* J: tf» b ft 5 eM¥« 
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